Introduction
Percutaneous coronary intervention (PCI) is a reliable and effective therapeutic option for patients with coronary artery disease (CAD) and has become one of the most widely applied treatments in present-day cardiology. Type C coronary lesions represent a complex angiographic scenario, although they are rather common in the daily clinical practice of PCI. This article is aimed to report the outcomes of PCIs performed in patients with type C lesions.
Materials and Methods
It is an observational study of 180 patients with type C lesions who underwent PCI were taken into study and analyzed. Data were collected from records of our institute from January 2007 to December 2014. We collected the demographics data, clinical presentation, electrocardiographic (ECG) and two-dimensional (2D) echocardiographic findings, and details of coronary angiography (CAG) and PCI with in-hospital events.
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Abstract
Background Percutaneous coronary intervention (PCI) in type C lesions has low success and has high procedural risk. We aimed at studying the outcomes of PCI in patients with type C lesions. Material and Methods Total 180 patients with type C lesions who underwent PCI from January 2007 to December 2014 were taken into study and analyzed. Results Of 180 patients, 141(78.3%) were males and 39 (21.7%) were females. Mean hemoglobin concentration, mean serum triglycerides, and mean estimated glomerular filtration rate were significantly lower in females compared with males. Seventy-seven (42.8%) patients had lesions in right coronary artery, 67 (37.2%) had lesions in left anterior descending coronary artery, 31 (17.2%) had lesions in left circumflex artery, and 5 (2.8%) had left main coronary artery disease. Complex lesions were common in males. Chronic total occlusion (CTO) was found in 140 cases and other than CTO of type C lesions in 40 patients. Predilatation was done in 169 (93.9%) patients. Successful PCI was done in 157 (87.2%) patients. Lesion could not be crossed in 11 (6.1%) patients. Only plain old balloon angioplasty could be done in 9 (5%) patients. Other complications occurred in 3 (1.67%) patients. There was no difference between female and male patients in requiring predilatation or crossing the lesion or in not being able to deliver the stent. Conclusion PCI success rate among patients with type C lesions was 87.2% with lowcomplication rate in the present era. There was no difference in between female and male patients in success rate or complications.
Definition of type C lesion: Lesions with type C are > 20 mm diffuse, excessive tortuosity of proximal segment, extremely angulated segments, ! 90 degrees, total occlusion > 3 months old and/or bridging collaterals, inability to protect major side branches, degenerated vein graft with friable lesions as per American College of Cardiology/American Heart Association (ACC/AHA) guidelines.
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PCI success may be defined by angiographic, procedural, and clinical criteria. Angiographic success in a stented artery is defined as minimum stenosis diameter reduction to < 20%. The definition of procedural success is angiographic success without in-hospital major clinical complications (e.g., death, myocardial infarction [MI], emergency coronary artery bypass surgery) during hospitalization. Clinical success is defined as anatomical and procedural success with relief of signs and/or symptoms of myocardial ischemia after recovery from the procedure. The long-term clinical success requires that the patient have persistent relief of signs and symptoms of myocardial ischemia for > 6 months.
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Statistical Analysis
Statistical analysis was performed with Minitab statistical software (Minitab Inc., Pennsylvania, Philadelphia, United States). The study population was subdivided into two groups according to sex: males and females. Continuous parameters are presented as mean AE standard deviation (SD) and compared using the t-test or Wilcoxon rank-sum test as appropriate. Nominal parameters are presented as percentages and compared using Fischer's exact test. Differences were statistically significant when the respective p values were < 0.05.
Results
A total of 180 patients with type C lesions who underwent PCI were included in the study, of whom, 141 (78.3%) were males and 39 (21.7%) were females. Mean age of presentation was slightly more in females compared with males (58.7 AE 10.6 vs. 56.1 AE 10.9; p ¼ 0.17). The prevalence of hypertension and diabetes was greater in females compared with males. Smoking history was present in 32% of males and only 2.6% of females (p ¼ 0.00). The presentation of patients, that is, chronic stable angina (CSA) versus acute coronary syndrome (ACS) among males was 51.7% versus 48.3% whereas in females it was 35.8% versus 64.2%. Left ventricular (LV) dysfunction was present more in males compared with females, which is not statistically significant (44.6% vs. 35.8%; p ¼ 0.31). History of prior PCI was present in 9.2% of males and 12.5% of females (p ¼ 0.54). History of prior coronary artery bypass grafting (CABG) was present in 10.6% of males and 2.56% of females (p ¼ 0.02) (►Table 1, ►Fig. 1).
Mean hemoglobin concentration (in mg/dL) was less in females compared with males (11.44 AE 1.83 vs. 13.11 AE 2.06; p ¼ 0.00). Lipid profile levels were almost comparable between males and females except for serum triglycerides (in mg/dL), which were significantly higher in males compared with females (155.4 AE 68.6 vs. 84.67 AE 8.14; p value ¼ 0.01). Mean estimated glomerular filtration rate (eGFR) (in mL/min/1.73 m 2 ) was also significantly lower in females compared with males (73.9 AE 25.1 vs. 96.8 AE 26.4, p value ¼ 0.00) (►Table 2).
Seventy-seven (42.8%) patients had lesions in the right coronary artery (RCA), 67 (37.2%) had lesions in the left anterior descending (LAD) coronary artery, 31(17.2%) had lesions in the left circumflex artery (LCx), and 5 (2.8%) had disease in the left main coronary artery (LMCA). Ostial lesion was found in 31 patients of whom nearly half (48.4%) had LAD lesion. Calcified lesions were more common in males compared with females although it is not statistically significant (22.6% vs. 15.3%; p ¼ 0.28). Thrombus containing and bifurcation lesions were also more common in males. Ulcerated lesions were also more common in males than females (18.4% vs. 7.6%, p ¼ 0.04) (►Table 3, ►Fig. 2). Chronic total occlusion (CTO) was found in 140 cases and other than CTO type C lesions in 40 patients. CTO PCI was done more in female patients (75% vs. 87.5%, p ¼ 0.05). Successful PCI was done in 157 (87.2%) patients. Predilatation was done in 169 (93.9%) patients. Lesion could not be crossed in 11 (6.1%) patients. Only plain old balloon angioplasty (POBA) was done in 9 (5%) patients (►Table 4) as stent could not be delivered. Other complications occurred in 3 (1.67%) patients (details are given as follows). There was no difference between female and male patients in requiring predilatation or crossing the lesion or not able to deliver the stent.
Three (1.6%) patients had other complications. One patient succumbed to death due to access site hematoma and contrastinduced nephropathy. One patient developed complete heart block (CHB) and cardiogenic shock. One patient developed dissection of the vessel, and wire could not be crossed, which led to abandoning of procedure (►Table 4 shows this case as failure to cross the lesion). One patient had underexpansion of stent. However, with subsequent NC high-pressure dilatation, stent expanded well. One patient had pinching of diagonal after stent deployment, which could not be stented (►Table 5).
Discussion
Traditionally type C lesions have a low success rate of < 60% and have a high risk. 1 The success rate for type C lesions in our study is 87.2%. Ellis et al 3 evaluated these criteria in > 1,000
lesions from the Multi-vessel Angioplasty Prognostic study. They found that angulated stenosis, high-grade stenosis, CTO lesions, bifurcation stenosis, and male sex were associated with reduced success rates; the other factors in the AHA/ACC system were not predictive. Overall angiographic success occurred in just 82.6% of patients, reflecting the state of the Fig. 2 A clustered bar chart demonstrating comparable values of both sexes across a coronary artery lesion characters. 9 In the present study, we evaluated the clinical profile, procedural details, and the success rate of PCI of patients with type C coronary lesions, which included the CTO and type C lesions other than CTO.
In the present era, the success of PCI in type C lesions is improved to 90 to 92%. 8, 9 However, there are limited studies comparing the periprocedural outcomes between male and female patients. In our study, in females the most common mode of presentation is ACS whereas in males the presentation of CSA or ACS is nearly equal. Mean triglyceride levels were more in males compared with females. Mean hemoglobin concentration was low in females. Mean eGFR was lower in females compared with males. Complex lesions were more common among males. Complication rate was also low with success rate of 87.5% in the present study. There was no difference in periprocedural complications between the female and male patients.
Conclusion
PCI of type C lesions presented a good success rates and low complication rates in both females and males and are comparable.
